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"Exposome’-wide measures on an epidemiological
scale
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Genome-Wide Association Studies (GWAS)
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~100,000 - 1,000,000 association tests

What specific genetic loci are associated to disease?
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Environment-Wide Association Studies (EWAS)
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What specific environmental “loci” are associated to disease?:
le, T2D, lipid levels, obesity, etc?



Why “EWAS™?
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Potential for agnostic, comprehensive, and systematic
association studies

However. confounding & reverse causality bias are
multiplied

loannidis JPAI, Loy EY, et al, (2009) Researching genetic vs nongenetic determinants of diseases: a comparison
and proposed unification. Sci Trans Med vol. 1(7)7ps38



NHANES Measurements
Environmental “E-Loci” Chip
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EWAS Methodology, cont’d
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cohort markers
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What about other risk phenotypes?



EWAS on HDL-C
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Effect Sizes For Validated Factors:
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“Assessing” Bias from Self-Report Data

“source” of bias examples
disease status diabetes, CHD, heart attack
drug use metformin, statins

supplement use count of total supplements

physical activity metabolic equivalents
recent food intake total nutrients
total:62

self-report data are sequentially added to final model
effect sizes for environmental variable are compared



Increase effect size decrease effect size
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HDL-C “Correlation Globe”
Dependencies of Validated Factors
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red: positive correlation
blue: negative correlation
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What's next?

Validation: longitudinal studies & model systems

Genome-wide by exposome-wide studies



Missing Heritability: Genome meets Exposome

Variants ascertained from genome-wide
studies
have described little disease variability

Type 2 Diabetes: 6% (18 loci)
HDL-Cholesterol: 5% (7 loci)

Considering genome in combination with
exposome might give a better estimate of
heritability

vy i.-I
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*Manolio T et al. Finding the missing heritability of complex diseases. Nature (2009) vol. 461 (7265) pp. 747



Do known disease-associated genetic variants
Interact with environmental factors found In

EWAS?
Example: Type 2 Diabetes
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number of risk EWAS
To test:

NHANES: 1999-2003
~ 100 loci associated to
metabolic related disease (T2D,
BMI, lipids)
N ~ 3000




Conclusion and Discussion:
EWAS and the “exposome”
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